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Objectives To characterize emergency admissions for patients with 
sickle cell crisis in NHS Brent and to determine which patients and 
practices may benefit most from primary care intervention. 

Design Observational study 

Setting Emergency departments attended by residents of the London 
borough of Brent 

Participants Patients with sickle cell disease registered with a general 
practitioner (GP) in the borough of Brent 

Main outcome measures Analysis of admissions between 
January 2008 and July 2010 that included length of stay (average and <2 
days versus >2 days) by age group and registered GP practice. 

Results Thirty six percent of sickle cell disease admission spells 
resulted in a length of stay of less than two days. Seventy four percent of 
total bed days are associated with patients with more than one admission 
during the period of analysis, i.e. multiple admissions. Two general 
practices in Brent were identified as having the highest number of patients 
admitted to the emergency department for sickle cell crisis and may 
benefit most from primary care intervention. 

Discussion Patients with short length of stay and multiple admissions 
may be potentially amenable to primary care intervention. The practices 
which have the highest numbers of sickle cell disease patients who 
frequently seek emergency care will be earmarked for an education 
intervention designed to help further engage general practitioners in the 
care and management of their sickle cell patients. 
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Introduction 

Sickle cell disease (SCD) is the most common 
genetic disorder worldwide, predominantly 
affecting Black and ethnic minorities (BME) 
groups. Incidence and prevalence in England has 
increased significantly in recent decades, particu- 
larly in urban areas. 1 The growth in affected popu- 
lations and the associated rising costs have 
attracted the attention of the healthcare commu- 
nity to SCD as an important public health issue. 
While just twenty years ago, infants born with 
SCD often did not survive childhood, a better 
understanding of the disease and improvements 
in medical technology and drug therapy have all 
contributed to patients with SCD surviving well 
into adulthood. However, positive health and life- 
expectancy outcomes are dependent on disease 
management and continuity of care throughout 
childhood, adolescence and adulthood. 2 

SCD is a genetic blood disorder characterized by 
abnormal, crescent-moon shaped red blood cells. 
These so called 'sickled' cells become lodged 
inside blood vessels, thereby obstructing blood 
flow and impeding efficient oxygen delivery to 
tissues throughout the body. Severe blockages 
cause episodes of acute pain, referred to as 
'crisis/ which may be triggered by a range of phys- 
ical and psychological stresses, including but not 
limited to infection, pregnancy, surgery, anxiety, 
or depression. If not treated promptly, crises can 
result in internal organ and tissue damage, particu- 
larly to the lungs, kidneys, liver and bones. The fre- 
quent recurrence of crisis can lead to chronic 
complications such as leg ulcers, blindness, and 
stroke. Acute chest syndrome, or chest crisis, is a 
common and particularly dangerous complication 
that is currently the leading cause of death among 
SCD patients. 3 Ambulatory care strategies such as 
nutritional counselling, folic acid supplementation, 
pain medication protocols, vaccinations and anti- 
biotics for the prevention and treatment of infec- 
tion, are essential to SCD management. 4 

In England, approximately three quarters of all 
SCD admissions to hospitals are by London resi- 
dents. SCD is also one of the most common 
reasons to be admitted to hospital and has one of 
the highest rate of multiple admissions for indi- 
vidual patients. The distribution of SCD in 
London also shows 80% of all admissions are in 
people living in the most deprived areas. 5,6 



The London Borough of Brent is one high 
prevalence area for SCD. 7,8 A pre-study focus 
group held at the Sickle Cell Society in Brent 
revealed low patient confidence in general prac- 
titioner (GP) knowledge of management strat- 
egies for SCD. The perception that GPs lack the 
skills to properly treat and control SCD may 
help to explain why SCD patients and their care- 
givers expressed a preference for attending the 
hospital emergency department (ED) during a 
crisis. 9 ' 10 

The rising cost of healthcare places the health 
system in England under increasing pressure to 
reduce such inappropriate hospital admis- 
sions. 11,12 The national confidential enquiry 
into patient outcome and death reports that a 
multidisciplinary and multi-agency approach is 
needed in the ongoing pain management of 
patients with sickle cell disease, and that this 
should largely be taking place outside of hospi- 
tals. 6 The purpose of our analysis of emergency 
admissions of residents in Brent with SCD aims 
to provide a picture of admissions presenting at 
the ED and to identify areas for improving 
primary care intervention to improve the care of 
patients with SCD and reduce such admissions. 

Methods 

Data source 

SUS (Secondary Uses Service) data were provided 
by NHS Brent for all admissions through the 
Emergency Department using temporal, admis- 
sion and diagnostic parameters for the period 
January 2008 and July 2010 (Figure 1). Before 
analysis, data quality was checked by ensuring 
that episodes were commensurate with the admis- 
sion and discharge dates of spells. Whilst in hospi- 
tal patients may be under the care of a number of 
different consultants, each known as a finished 
consultant episode (FCE) and a spell is comprised 
of one or more continuous FCE. The FCE data was 
converted to spells by combining contiguous FCEs 
through cross-referencing a combination of post- 
code, age and registered practice. (Figure 2). 



Analysis and outcome measures 

Analysis was undertaken to compare admis- 
sions across the three diagnostic groups: sickle 
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Figure 1 i 

Conversion of full consultant episode (FCE) data to admission spell 
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Medical Centre A 


lS-rtfay^B 
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ss: 2SS 


29 


D571 


Sickle Cell Anaemia without crisis 


Medical CentreA 
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Primary 1 CD-I 0 


Primary ICD-10 Wame 


GP Practice Name 


Admission date 


Discharge date 
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29 


DS72 


Sickle Cell Anaemia without crisis 


Medical CentreA 




24-May-OS 



A single spell can. be made from a number of episodes and is generated by matching contiguous admission episodes using postcode, 
age and GP practice name. 



Figure 2 ' 

Schematic demonstrating the extraction, filtering, conversion and 
analysis of emergency admission data from NHS Brent 



Emergency admissions in Brent 

* January 2008 -July 2010 

* Admission codes: 21, 23, 24 and 28 

* Primary and secondary diagnosis ICD-10: 
D570and D571 



I 



n = 1090 
episodes 



/ ; ' 

Data quality check and conversion of contiguous 
FECsto admission spells using: 
* Postcode 



Age 

Registered practice 



n = 632 spells 



/ ■ — 

D571- sickle-cell anaemia 
without crisis 




D570- sickle cell anaemia 
with crisis 



cell anaemia with crisis, sickle cell anaemia 
without crisis and sickle cell trait. Descriptive 
analysis of patients admitted with a diagnosis 
of sickle cell anaemia with crisis (D570) was 
undertaken; the main outcome measure was 
length of stay (average and <2 days versus 
>2 days) by age group and registered GP prac- 
tice. Additional analysis of the frequency of 
individual patient admission was completed 
by linking patient spells over the period of 
analysis. 



Results 

Hospital emergency admissions 

A total of 1090 episodes were identified, during 
the period January 2008 and July 2010, as emer- 
gency admissions, with either a primary or sec- 
ondary diagnosis of sickle cell anaemia with 
crisis (D570), sickle-cell anaemia without crisis 
(D571) or sickle cell trait (D573). The conversion 
of episode data to admissions spells resulted in 
632 unique spells, of which 470 spells included 
a diagnostic code for sickle cell anaemia with 
crisis (74.4 percent), 97 spells with sickle-cell 
anaemia without crisis (15.4 percent) and 65 
spells with sickle cell trait (10.2 percent) 
(Figure 3). Only patients admitted with a 
primary or secondary diagnosis of sickle cell 
anaemia with crisis were included in subsequent 



analysis. 



J 
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^Figure 3 ^ 

Emergency admissions of patients registered at practices in the London borough of Brent 
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Comparison of number of emergency admissions of patients with sickle cell anaemia with crisis across practices in Brent by length of stay 



Length of stay and age 

The most frequently admitted age group were 
patients between 21-25 years (85/470 spells). 
Thirty six percent of admissions resulted in a 
length of stay of less than two days (163/470 
spells) (Figure 4). 



Practice level analysis 

The practice level analysis included all practices 
in NHS Brent where registered patients were 
admitted over the 30 month study period. Prac- 
tices were split into two groups, those involved 



in a current Sickle Cell Disease educational pro- 
gramme (Group A) and those not involved 
(Group B). The educational programme started 
after the current study end date (July 2010). 
Group A comprised of 15 GP practices plus one 
GP access centre with approximately 20 full-time 
and 9 part-time GPs and an estimated 50 regis- 
tered patients with SCD. Group B is comprised 
of 55 practices with approximately 122 full-time 
and 61 part-time GPs, and an estimated 155 regis- 
tered patients with SCD. Two practices were ident- 
ified in Group A with the highest numbers of 
admissions A7 (43 spells) and A6 (29 spells), and 
have some of the highest rates of emergency 
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Figure 4 




Emergency admissions between January 2008 
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admissions for Sickle Cell crisis. Within Group B, 
practice B3 had the highest number (47 spells) 
(Table 1). 



Multiple admissions 

Seventy-seven patients accounted for multiple 
admissions (327 spells) and 143 patients 
were single admissions (143 spells). Multiple 
admissions accounted for 1530 bed days and 
74% of the total number of admissions (Table 2). 



Discussion 

Main findings 

This analysis showed that 36% of SCD patient 
admissions resulted in a length of stay of less 
than two days, and 74% of total bed days are inpa- 
tients with multiple admissions. Patients with 
short length of stay and multiple admissions 
may be good candidates for primary care inter- 
ventions to reduce their risk of SCD-related com- 
plications and admissions. They may also benefit 
from more supportive management when they 
attend emergency departments, sickle cell 
centres and outpatient clinics, as many aspects of 
the management of SCD patients are outside the 
remit of primary care teams. The study also 



Table 1 

Parameters for data extraction 



Parameter 


Details 


Time period 


January 2008 to July 2010(30 months) 


Method of admission 
codes 


• 21- Accident and emergency or dental casualty department of 
the Health Care Provider 

• 23-Bed bureau 

• 24- Consultant Clinic of this or another Health Care Provider 

• 28- Other means 


Primary and 
Secondary diagnosis 
ICD- 10 codes 


• DS70- sickle cell anaemia with crisis 

• D571- sickle-cell anaemia without crisis 

• D573- sickle cell trait 



SUS data were provided by NHS Brent for all emergency hospital admissions of patients living in the London 
borough of Brent with one of three ICD-10 codes for the period January 2008 until July 2010 
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Table 2 ^ 

Comparison of patients admitted with sickle cell crisis by length of 
stay (LoS) for various age groups (0-75 years) 





Number of admissions 




Age Group 


LoS 2 2 days 


LoS < 2 days 


Average LoS (day 5 ) 




16 


4 


3,1 


6-10 


S 


11 


3.3 


11-15 


26 


13 




16-20 


36 


17 


4.0 


21-2S 


55 


30 


4.8 




44 


24 


3.5 


31-35 


39 


20 


3,5 


36-40 


35 


19 


7.7 




4 


6 


4 4 


46-50 


26 


14 


3.2 


51-55 


4 


3 


5.6 


56-60 


3 


1 


22.0 


ei^s 


3 


1 


8J 


66-70 


0 


0 


0.0 


71-75 


1 


0 


2.0 



Most patients admitted were between the ages of 21-25 years and 
admissions with a length of stay less than 2 days form a significant 
proportion of all admissions. 



identified two GP practices, currently part of a GP 
education programme, that have patients who fre- 
quently seek emergency care for SCD-related pro- 
blems. The Group A Practices will be assessed to 
identify any benefits realized from an educational 
intervention designed to help further engage GPs 
in the care and management of their sickle cell 
patients. Such benefits may include increasing 
the quality of care for patients with SCD and redu- 
cing the inappropriate use of the ED. 



with a high prevalence of SCD. GPs in such 
areas may be more open to the idea of an edu- 
cational intervention and more committed to its 
implementation. In addition, the data did not 
include those patients that attended the ED but 
were not admitted into hospital. Future studies 
may need to account for this subset of patients, 
as they may also have unmet needs and make 
high use of NHS resources. A planned GP edu- 
cational intervention may reduce the number of 
patients admitted for two days or less or with mul- 
tiple admissions, but we do not yet know that 
these patients could be managed in primary care. 



Comparison with Existing Literature 

This analysis is consistent with other studies that 
have identified potentially inappropriate use of 
acute inpatient care as a growing concern, and ear- 
marked the important benefits of GP involvement 
and primary care in limiting this utilization. 13-15 
Inappropriate ED attendance distracts ED staff 
attention and resources from severe and acute 
cases that need urgent hospital care; adds to the 
waiting times in the ED, compromises the 
quality of care a patient receives and increases 
cost. 16 While severe crises require the resources 
of secondary care and tertiary care, the long-term 
management of uncomplicated sickle cell pain 
episodes may be more effectively and efficiently 
managed in a primary care setting. 17 Interventions 
that move management of SCD, particularly 
uncomplicated sickle cell pain episodes from ter- 
tiary towards primary care, have been successfully 
implemented elsewhere. 15,18 

One study showed an average annual reduction 
of 804 bed days over a three year period, with the 
average daily cost of a specialist haematology 
inpatient bed estimated at £356. 12,19 Another 
study saw a 40% reduction in sickle cell ED attend- 
ance by introducing a local day hospital concept 
where SCD patients could bypass the ED and 
seek primary care plus within a hospital setting. 18 



Limitations of the analysis 

The analysis has certain limitations which could 
limit its transferability to areas outside of north- 
west London. The analysis is based on an area 



Implications for future research and 
clinical practice 

This analysis of Sickle Cell crisis admissions pro- 
vided an opportunity to not only characterize 
the admissions but to identify practices with 
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higher levels of admissions especially related to 
multiple admissions or short length of stays. It 
also establishes a baseline to monitor progress 
and validate associations in relation to improving 
primary care support for patients and reducing 
ED admissions. The strategic engagement of a 
small number of GPs followed by further rollout 
across the London Borough of Brent, will ensure 
that the delivery of the GP education package is 
targeted where needed. This programme will 
make use of the joint work that Brent is carrying 
out with voluntary groups in its locality with the 
aim of improving patient experience and addres- 
sing health inequalities. 20 The data analysis can 
also facilitate discussions between primary and 
secondary care as part of the multi-disciplinary, 
multi-professional project team, as well as encou- 
rage ongoing work to explore patient satisfaction 
through the enhanced care delivered by GPs and 
with the aim of improving the patient experience. 

Conclusions 

Patients with SCD make relatively high use of 
urgent care services, including inpatient care. 
More appropriate management of these patients in 
the community may limit this demand and contrib- 
ute to better health outcomes for patients, as well as 
economic benefits for the local health economy. 
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